Abstract. Aiming at the misjudgment of picking target when cotton is covered by branches and leaves in natural scenes, based on the improved local threshold segmentation method based on Otsu, this paper proposes a pulse-coupled neural network(PCNN) based on equidistant threshold drop and histogram-based Cotton image segmentation method. Through comparison experiments, it is found that the histogram-based Unit-linking PCNN method has higher segmentation precision and faster segmentation speed based on retaining the contour features of cotton images, which is more suitable for the real-time requirements of cotton-picking robots.
Introduction
In the research of key technologies of cotton-picking robots, image segmentation has become one of the main means of robot vision system perception, recognition, location and understanding. Accurate, real-time image segmentation technology separates the bolls from the complex background and provides reliable data for the identification and location of picking robot picking targets.
Threshold segmentation is the oldest segmentation technique and the simplest and most practical. In many cases, there is a difference in the gray value between the target area and the background area or the non-pass area in the image. In this case, the uniformity of the gray scale can be used as the basis for segmentation. Threshold segmentation divides an image into different regions by one or several thresholds. The cotton-picking robot works in the field. Different weather conditions and working hours have different light intensities. The extraction of cotton targets cannot be carried out through a fixed threshold. Image segmentation based on neural network is to treat the image segmentation problem as a function to minimize the problem. [1] Neural Varo can make the system robust, parallel and real-time, because there are huge connections and separate processing units, it is easy to introduce spatial information, which can better solve the problem of unevenness and noise in the image. Therefore, this paper proposes two methods of cotton image segmentation based on pulse coupled neural network.
Cotton Image Segmentation Based on Histogram Unit-linking PCNN
Image segmentation based on neural network is to treat the image segmentation problem as a function to minimize the problem. The neural network can make the system robust, parallel and real-time. Because there are huge connections and separate processing units, it is easy to introduce spatial information, which can better solve the problem of unevenness and noise in the image. For grayscale images, the third-generation pulse-coupled neural network (PCNN) has a natural superior segmentation capability, and neurons corresponding to different target regions in the input image can be segmented by firing at different times. [2] When the gray distribution of the target area overlaps, if the gray level distribution satisfies the specific law, the spatial and temporal integration of the PCNN can overcome the adverse effects at this time to complete the better segmentation. PCNN-based image segmentation relies entirely on the natural properties of the image, and the natural and rapid segmentation of the image is achieved by the pulse propagation characteristics of PCNN.
A single neuron of PCNN consists of a receiving domain, modulation, and pulse generation. 
It can be seen from equation (2) that the signal j L of the PCNN neuron L channel is complex, and its size is related to the parameters of the L channel and the number of neurons ignited in the neighborhood of the neuron. This leads to the complexity of the propagation of the pulse wave and the physics concept is not clear. [3] When Unit-linking PCNN is used for image segmentation, it is a single-layer two-dimensional locally connected network, and neurons are in one-to-one correspondence with pixel points. Each neuron is connected to a corresponding pixel and also a neighboring neuron. The brightness of each pixel is input to the F channel of the corresponding neuron, while the L channel of each neuron is connected to the output of other neurons in its domain, receiving the output of other neurons in its neighborhood. The basic idea is to use the Unit-linking PCNN to hierarchically segment the gray image along the image high brightness value to low brightness value and combine the image entropy to get the final segmentation result. There is little difference in the brightness values of pixels in the same area in the image, and there is correlation. At the same time, in general, they are gathered in space one or more places. Therefore, if the brightness of the pixel points in the same region in the image is used to determine the correlation, and the image is divided by the threshold value, the spatial positional relationship of the pixel points can be considered, which can greatly improve the image segmentation effect.
Histogram-based Unit-linking PCNN Image Segmentation
When Unit-linking PCNN is used for image segmentation, it is iteratively descended from the maximum value of the gray level of the image, and the a priori gray distribution of the image is not considered. [4] The selection of the threshold has a great influence on the image segmentation effect. When the selection interval is too large, the optimal threshold of image segmentation is missed, which affects the image segmentation effect. If the interval is too small, the workload of image segmentation is greatly increased, which affects the segmentation efficiency. In view of this problem, this paper introduces a histogram-based PCNN for image segmentation.
The method uses the trough point of the histogram as the threshold point of PCNN image segmentation, and captures at these points, which solves the problem of selecting the global optimal threshold to improve the accuracy of image segmentation. At the same time, in order to ensure that the segmentation results of different threshold points can cover the segmentation of each level, different connection strengths are selected.
The advantages of histogram threshold processing into PCNN image segmentation are as follows: (1) The histogram is a visual statistic of the gray value of the original image, which is the best description of the image prior gray. Introducing it into the threshold processing of PCNN image segmentation can make good use of the prior gray scale distribution law of the image; (2) The threshold value of the histogram used for image segmentation has achieved good experimental results, and the classicity of the threshold segmentation method is a good proof; (3) When PCNN is segmented, at each threshold point, the segmentation level can be controlled by adjusting the connection strength of neurons, thereby affecting the effect of segmentation. [5] Binary segmentation of grayscale images is performed using Unit-lingking PCNN. The threshold value is selected by the Otsu method, the histogram multi-threshold segmentation, the equal interval threshold descent PCNN method and the histogram determination threshold PCNN method, and the maximum mutual information amount is used as the standard of the image segmentation effect. The relevant parameters are selected as follows:
Bonding strength:
The experimental results are shown in Figures 1 and 2 . It can be seen from the experimental results that the PCNN method based on the histogram determination threshold can preserve the contour features of the cotton image well, and the segmentation precision is higher. However, the PCNN method based on the drop of the equal interval threshold has serious under-segmentation or over-segmentation. 
Conclusion
This paper introduces the histogram into the image segmentation of Unit-linking PCNN. It makes full use of the gray-scale prior distribution of the image and solves the problem of selecting the optimal threshold for Unit-linking PCNN image segmentation. Meanwhile, compared with the traditional multi-threshold segmentation method, it makes full use of the spatial position information of the target. By capturing the features of the Unit-linking PCNN pulse, the cotton target can be segmented in the case where the gray level difference between the cotton and the background is small, which greatly improves the accuracy of the cotton image segmentation.
